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DESCRIPTION 

PROCESS FOR PRODUCING 5- (2 '-PYRIDYL) -2-PYRIDONE DERIVATIVE 



Technical Field 

The present invention relates to a production method of a 
5 5- (2 '-pyridyl) -2-pyridone derivative. The 5- (2 '-pyridyl) -2- 
pyridone derivative obtained by the present invention is 
useful as an intermediate for a therapeutic drug for nervous 
diseases (WO01-96308) . 

Background Art 

10 Conventionally, as a method of producing a 3,2 

bipyridine derivative having an oxygen functional group at the 
6-position, (1) a method comprising reacting a 2- 
alkoxypyridine derivative, wherein the 5-position is 
substituted by a boron atom, a tin atom and the like, with a 

15 2-halogenated pyridine derivative in the presence of a 

palladium catalyst (WO2001-81310 , US Patent No. 5,693,611), 
and (2) a method comprising reacting a pyridine derivative, 
wherein the 2-position is substituted by a boron atom, a tin 
atom and the like, with 5-halogenated 2-alkoxypyridine in the 

20 presence of a palladium catalyst (WO2001-96308 , WO2001-27112) 
are known. 

Both the above-mentioned methods (1) and (2) are 
expensive and require use of a palladium catalyst whose waste 
liquid has a pollution problem, which inevitably increases the 
25 cost, and cannot be employed industrially. 

Disclosure of the Invention 
It is an object of the present invention to provide a 
method capable of producing a 5- (2 '-pyridyl) -2-pyridone 
derivative industrially advantageously. 
30 The present invention relates to 

[1] a production method of a 5- (2 ' -pyridyl) -2-pyridone 
derivative represented by the formula (VI) 
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(VI) 



are each a hydrogen atom, an alkyl group optionally 
5 having substituent (s) , an aryl group optionally having 

substituent (s) , an alkoxyl group optionally having 
substituent (s) or an aryloxy group optionally having 
substituent (s) , or R 2 and R 3 optionally form, together 
with a carbon atom bonded thereto, a ring optionally 
10 having substituent (s) , and 

R 6 , R 7 , R 8 and R 9 

are each a hydrogen atom, an alkyl group optionally 
having substituent (s) or an aryl group optionally having 
substituent (s) , or R 6 and R 7 , R 7 and R 8 , or R 8 and R 9 
15 optionally form, together with a carbon atom bonded 

thereto, a ring optionally having substituent (s) 
[hereinafter to be abbreviated as 5- (2 '-pyridyl) -2-pyridone 
derivative (VI)], 

which comprises reacting a pyridine derivative represented by 
20 the formula (I) 



(I) 



wherein R 1 is an alkyl group optionally having substituent (s) 
or an aryl group optionally having substituent (s) , and R 2 , R 3 
25 and R 4 are as defined above [hereinafter to be abbreviated as 
pyridine derivative (I) ] with a brominating agent to give a 5- 
bromopyridine derivative represented by the formula (II) 
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wherein R 1 , R 2 , R 3 and R 4 are as defined above [hereinafter to 
be abbreviated as 5-bromopyridine derivative (II) ] , reacting 
the obtained 5-bromopyridine derivative (II) with a 
5 metallizing agent to give an organometallic compound 
represented by the formula (III) 



wherein M is a metal atom belonging to group 1 or 2 of the 
periodic table, and R 1 , R 2 , R 3 and R 4 are as defined above 
10 [hereinafter to be abbreviated as organometallic compound 

(III) ] , reacting the obtained organometallic compound (III) 
with a 2-sulf onylpyridine derivative represented by the 
formula (IV) 



or an aryl group optionally having substituent (s) , and R 6 , R 7 , 
R 8 and R 9 are as defined above [hereinafter to be abbreviated 
as 2-sulf onylpyridine derivative (IV) ] , to give a 6-alkoxy- 
3 , 2 '-bipyridine derivative represented by the formula (V) 




(in) 




o 



(IV) 



is wherein R 5 is an alkyl group optionally having substituent (s) 



20 



R 



9. 
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(V) 



wherein R 1 , R 2 , R 3 , R 4 , R 6 , R 7 , R 8 and R 9 are as defined above 
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[hereinafter to be abbreviated as 6-alkoxy-3 , 2 '-bipyridine 
derivative (V) ] , and hydrolyzing the obtained 6-alkoxy-3 , 2 
bipyridine derivative (V) , 

[2] the production method of the above-mentioned [1] , wherein 
the organometallic compound is a compound of the formula (III) 
wherein M is a lithium atom or a magnesium atom, and 
[3] the production method of the above-mentioned [1] or [2] , 
wherein, in the formula (VI) , R 2 , R 3 , R 4 , R 6 , R 7 , R 8 and R 9 are 
each a hydrogen atom. 

In a preferable embodiment of the present invention, a 
compound of the formula (III) wherein M is a lithium atom or a 
magnesium atom is used as an organometallic compound (III). 
Detailed Description Of The Invention 
In the above-mentioned formulas, the alkyl group 
represented by each of R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 and R 9 and 
the alkyl group possessed by the alkoxyl group represented by 
each of R 2 , R 3 and R 4 may be linear, branched or cyclic, and 
preferably has 1 to 12 carbon atoms. As the alkyl group, for 
example, methyl group, ethyl group, propyl group, isopropyl 
group, butyl group, isobutyl group, tert-butyl group, hexyl 
group, octyl group, dodecyl group, cyclopentyl group, 
cyclohexyl group and the like can be mentioned. The ring 
optionally formed by R 2 and R 3 , R 6 and R 7 , R 7 and R 8 , or R 8 and 
R 9 , together with a carbon atom bonded thereto, is not 
particularly limited, and, for example, an aliphatic 
hydrocarbon ring and the like can be mentioned. The ring 
preferably has 4 to 10 carbon atoms. As the ring, for example, 
cyclopentane ring, cyclohexane ring, cycloheptane ring, 
cyclodecan ring and the like can be mentioned. 

The above-mentioned alkyl group and ring optionally have 
substituent (s) . As the substituent, for example, aryl group 
having 4 to 15 carbon atoms such as phenyl group, tolyl group, 
methoxyphenyl group, chlorophenyl group, bromophenyl group, 
nitrophenyl group, naphthyl group, anthracenyl group, pyridyl 



group, furyl group, thienyl group and the like, which 
optionally has a hetero atom such as nitrogen atom, oxygen 
atom, sulfur atom and the like in a ring structure, and 
preferably comprises 5 to 14 ring members; an alkenyl group 
having 2 or 3 carbon atoms such as vinyl group, 1-methylvinyl 
group and the like; a halogen atom such as fluorine atom, 
chlorine atom, bromine atom, iodine atom and the like; a 
linear, branched or cyclic alkoxyl group having 1 to 12 carbon 
atoms, such as methoxy group, ethoxy group, propoxy group, 
isopropoxy group, butoxy group, isobutoxy group, tert-butoxy 
group, hexyloxy group, octyloxy group, dodecyloxy group, 
cyclopentyloxy group, cyclohexyloxy group, allyloxy group, 
benzyloxy group and the like; an aryloxy group having 4 to 15 
carbon atoms such as phenoxy group, chlorophenoxy group, 
bromophenoxy group, nitrophenoxy group, naphthyloxy group, 
anthracenyloxy group, pyridyloxy group, furyloxy group, 
thienyloxy group and the like, which optionally has a hetero 
atom such as nitrogen atom, oxygen atom, sulfur atom and the 
like in a ring structure, and preferably comprises 5 to 14 
ring members, and the like can be mentioned. 

As representative examples of alkoxyl group optionally 
having substituent (s) for R 2 , R 3 or R 4 , methoxy group, ethoxy 
group, propoxy group, isopropoxy group, butoxy group, 
isobutoxy group, tert-butoxy group, hexyloxy group, octyloxy 
group, cyclopentyloxy group, cyclohexyloxy group, allyloxy 
group, benzyloxy group and the like can be mentioned. 

The aryl group represented by each of R 1 , R 2 , R 3 , R 4 , R 5 , 
R 6 , R 7 , R 8 and R 9 , and the aryl group possessed by the aryloxy 
group represented by each of R 2 , R 3 and R 4 optionally have a 
hetero atom such as nitrogen atom, oxygen atom, sulfur atom 
and the like in a ring structure, and preferably have 4 to 15 
carbon atoms. The number of ring members is preferably 5 to 
14. As the aryl group, for example, phenyl group, naphthyl 
group, anthracenyl group, pyridyl group, furyl group, thienyl 



group and the like can be mentioned. 

The above-mentioned aryl group optionally has 
substituent (s) . As the substituent, for example, a linear, 
branched or cyclic alkyl group having 1 to 12 carbon atoms, 
such as methyl group, ethyl group, propyl group, isopropyl 
group, butyl group, isobutyl group, tert-butyl group, hexyl 
group, octyl group, dodecyl group, cyclopentyl group, 
cyclohexyl group and the like; an aryl group having 4 to 15 
carbon atoms such as phenyl group, tolyl group, methoxyphenyl 
group, chlorophenyl group, bromophenyl group, nitrophenyl 
group, naphthyl group, anthracenyl group, pyridyl group, furyl 
group, thienyl group and the like, which optionally has a 
hetero atom such as nitrogen atom, oxygen atom, sulfur atom 
and the like in a ring structure, and preferably comprises 5 
to 14 ring members; a halogen atom such as fluorine atom, 
chlorine atom, bromine atom, iodine atom and the like; a 
linear, branched or cyclic alkoxyl group having 1 to 12 carbon 
atoms, such as methoxy group, ethoxy group, propoxy group, 
isopropoxy group, butoxy group, isobutoxy group, tert-butoxy 
group, hexyloxy group, octyloxy group, dodecyloxy group, 
cyclopentyloxy group, cyclohexyloxy group, allyloxy group, 
benzyloxy group and the like; an aryloxy group having 4 to 15 
carbon atoms such as phenoxy group, chlorophenoxy group, 
bromophenoxy group, nitrophenoxy group, naphthyloxy group, 
anthracenyloxy group, pyridyloxy group, furyloxy group, 
thienyloxy group and the like, which optionally has a hetero 
atom such as nitrogen atom, oxygen atom, sulfur atom and the 
like in a ring structure, and preferably comprises 5 to 14 
ring members, and the like can be mentioned. 

As representative examples of aryloxy group represented 
by R 2 , R 3 or R 4 , phenoxy group, chlorophenoxy group, 
bromophenoxy group, nitrophenoxy group, naphthyloxy group, 
pyridyloxy group, furyloxy group, thienyloxy group and the 
like can be mentioned. 



First, a step for reacting pyridine derivative (I) with a 
brominating agent is explained. 

As the brominating agent , for example , bromine, bromine* 
pyridine complex, dimethyldibromohydantoin and the like can be 
mentioned, and bromine is particularly preferable. The amount 
of the brominating agent to be used is preferably within the 
range of 0.1 to 10 molar equivalents, more preferably 0.5 to 3 
molar equivalents, relative to pyridine derivative (I). 

The reaction is preferably carried out within the range 
of -20°C to 100°C, more preferably 0 to 80°C. The reaction time 
is within the range of generally 0.1 to 40 hr, preferably 0.5 
to 20 hr. 

The reaction can be carried out by, for example, mixing 
pyridine derivative (I) with a brominating agent in a solvent 
in the presence of a base. The solvent is not particularly 
limited as long as it does not influence the reaction. For 
example, esters such as ethyl acetate, isopropyl acetate, 
butyl acetate and the like; nitriles such as acetonitrile, 
benzonitrile and the like; aliphatic hydrocarbons such as 
hexane, heptane, octane and the like; halogenated hydrocarbons 
such as dichloromethane, 1 , 2-dichloroethane, chlorobenzene and 
the like; organic carboxylic acids such as acetic acid, 
propionic acid and the like; and the like can be mentioned. 
The solvent may be used alone or in a combination of two or 
more kinds thereof. The amount of the solvent to be used is 
generally within the range of 0.5- to 50-fold weight, 
preferably 1- to 20-fold weight, relative to pyridine 
derivative (I) . 

The reaction can be carried out in the presence of a 
base. As the base, for example, inorganic bases such as 
lithium hydroxide, sodium hydroxide, potassium hydroxide, 
lithium carbonate, sodium carbonate, potassium carbonate, 
sodium hydrogencarbonate and the like; organic carboxylic acid 
alkali metal salts such as lithium acetate, sodium acetate, 



potassium acetate and the like; tertiary amines such as 
pyridine, picoline, lutidine, triethyl amine , tributylamine, 
trioctylamine and the like; and the like can be mentioned. Of 
these, sodium carbonate, potassium carbonate, sodium acetate 
and potassium acetate are preferable, and sodium acetate and 
potassium acetate are particularly preferable. The amount of 
the base to be used is preferably within the range of 0.1 to 
10 molar equivalents, more preferably within the range of 0.5 
to 3 molar equivalents, relative to pyridine derivative (I). 

The 5-bromopyridine derivative (II) obtained in this step 
is preferably used in the next reaction after isolation or 
purification. The 5-bromopyridine derivative (II) is isolated 
or purified from the reaction mixture by the methods generally 
used for the isolation or purification of organic compounds. 
For example, a brominating agent remaining in the reaction 
mixture is decomposed using sodium sulfite and the like, the 
reaction mixture is neutralized with sodium hydroxide and the 
like until the system becomes alkaline, then the mixture is 
extracted by adding an organic solvent such as ethyl acetate 
and the like, the extract is concentrated and the obtained 
crude product is purified by distillation, recrystallization, 
silica gel chromatography and the like. 

Secondly, a step of reacting 5-bromopyridine derivative 
(II) with a metallizing agent and a step of reacting 
organometallic compound (III) with a 2-sulf onylpyridine 
derivative (IV) are explained. 

As the metallizing agent, for example, alkyllithium 
compounds such as methyllithium, n-butyllithium and the like; 
Grignard reagents such as ethyl magnesium bromide, isopropyl 
magnesium bromide, isopropyl magnesium chloride, t-butyl 
magnesium chloride and the like; and metals such as lithium, 
magnesium, sodium and the like can be mentioned. The amount of 
the metallizing agent to be used is preferably within the 
range of 0.1 to 10 molar equivalents, more preferably 0.5 to 3 
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molar equivalents, relative to 5-bromopyridine derivative 
(II). 

The reactions in the both steps are preferably carried 
out in the presence of a solvent. While the solvent is not 
particularly limited as long as it does not adversely affect 
the reaction, for example, aliphatic hydrocarbons such as 
hexane, heptane, octane and the like; aromatic hydrocarbons 
such as benzene, toluene, xylene, ethylbenzene , mesitylene and 
the like; ethers such as tetrahydrofuran, diethyl ether, 
diisopropyl ether, tert-butylmethyl ether, 1,2- 
dime thoxye thane, 1,4-dioxane, diglyme and the like; and the 
like can be mentioned. Of these, ether is preferably used and 
tetrahydrofuran is particularly preferably used. The solvent 
may be used alone or in a combination of two or more kinds 
thereof. 

The reaction between 5-bromopyridine derivative (II) and 
a metallizing agent is preferably carried out within the range 
of -100°C to 100°C, more preferably -80°C to 80°C. The reaction 
time is generally within the range of 0.1-40 hr, preferably 
0.5-20 hr. The amount of the solvent to be used in this 
reaction is generally within the range of 0.5- to 50-fold 
weight, preferably 1- to 20-fold weight, relative to 5- 
bromopyridine derivative (II) . 

The step of reacting 5-bromopyridine derivative (II) with 
a metallizing agent can be performed by, for example, mixing 
5-bromopyridine derivative (II) with a metallizing agent in 
the above-mentioned solvent. 

After the completion of the reaction, the reaction 
mixture containing organometallic compound (III) can be used 
in the next reaction step. 

The amount of the organometallic compound (III) to be 
used is generally within the range of 0.1 to 10 equivalents, 
more preferably 0.5 to 3 equivalents, relative to 2- 
sulf onylpyridine derivative (IV) . 



The reaction between organometallic compound (III) and 2- 
sulf onylpyridine derivative (IV) is preferably carried out 
within the range of -100 to 100°C f more preferably -80°C to 
50°C. The reaction time is within the range of generally 0.1- 
40 hr, preferably 0.5-20 hr. The amount of the solvent to be 
used is generally within the range of 0.5- to 100-fold weight, 
preferably 1- to 20-fold weight, relative to 2- 
sulf onylpyridine derivative (IV) . 

As for the operation for the reaction, 2-sulf onylpyridine 
derivative (IV) is added to a reaction mixture containing the 
above-mentioned organometallic compound (III) , or a reaction 
mixture containing the above-mentioned organometallic compound 

(III) is added to a solution of 2-sulf onylpyridine derivative 

(IV) . Before addition, 2-sulf onylpyridine derivative (IV) may 
be diluted with the above-mentioned reaction solvent. While 
the concentration after dilution is not particularly limited, 
2-sulf onylpyridine derivative (IV) preferably has a 
concentration within the range of 1-80 wt%, more preferably 5- 
50 wt%. While the rate of addition is not particularly 
limited, it is preferably such speed that enables control of 
the temperature to a level to obtain a good reaction result. 

6-Alkoxy-3 ,2 '-bipyridine derivative (V) obtained in this 
step can be used for the next reaction without isolation and 
purification. For example, a reaction mixture is added to 
water, the mixture is extracted by adding an organic solvent 
such as ethyl acetate and the like, the extract is 
concentrated and the obtained crude product is subjected to 
the next reaction step. 

A step for hydrolysis of 6-alkoxy-3 , 2 ' -bipyridine 
derivative (V) is now explained in the following. 

The hydrolysis reaction is preferably carried out in the 
presence of an acid. While the kind of acid is not 
particularly limited, for example, hydrohalic acids such as 
hydrofluoric acid f hydrochloric acid, hydrobromic acid, 



hydroiodic acid and the like; sulfonic acids such as 
methanesulf onic acid, benzenesulf onic acid r p-toluenesulf onic 
acid, trif luoromethanesulf onic acid and the like; carboxylic 
acids such as acetic acid, trif luoroacetic acid, benzoic acid 
and the like; sulfuric acid, nitric acid and the like can be 
mentioned. The amount of the acid to be used is preferably 
within the range of 0.1 to 10 molar equivalents, more 
preferably 0.5 to 3 molar equivalents, relative to 6-alkoxy- 
3 , 2 ' -bipyridine derivative (V). 

The reaction can be carried out in the presence of water. 
The amount of water to be used is generally within the range 
of 0.5 to 100 molar equivalents, preferably 1 to 50 molar 
equivalents, relative to 6-alkoxy-3 , 2 '-bipyridine derivative 
(V) . 

The reaction is preferably carried out within the range 
of 0°C to 120°C, more preferably 20°C to 100°C. The reaction 
time is generally within the range of 0.1-40 hr, preferably 
0.5-20 hr. 

The reaction can be carried out in the presence of a 
solvent. While the solvent is not particularly limited as long 
as it does not adversely affect the reaction, for example, 
aliphatic hydrocarbons such as hexane, heptane, octane and the 
like; aromatic hydrocarbons such as benzene, toluene, xylene, 
ethylbenzene, mesitylene, chlorobenzene and the like; ethers 
such as tetrahydrofuran, diethyl ether, diisopropyl ether, 
tert-butylmethyl ether, 1 , 2-dimethoxyethane , 1,4-dioxane, 
diglyme and the like; esters such as ethyl acetate, isopropyl 
acetate, butyl acetate and the like; nitriles such as 
acetonitrile, benzonitrile and the like; dimethyl formamide , 
dimethyl sulfoxide and the like can be mentioned. The solvent 
may be used alone or in a combination of two or more kinds 
thereof. The amount of the solvent to be used is generally 
within the range of 0.5- to 50-fold weight, preferably 1- to 
20-fold weight, relative to 6-alkoxy-3 , 2 '-bipyridine 



derivative (V) . 

The 5- (2 '-pyridyl) -2-pyridone derivative (VI) thus 
produced can be isolated or purified by the methods generally 
used for the isolation or purification of organic compounds. 
For example, the reaction mixture is washed with methyl-tert- 
butyl ether and the like, alkalified with sodium hydroxide and 
the like and then washed again with methyl-tert-butyl ether 
and the like. The aqueous solution containing the object 
product dissolved therein is neutralized, extracted with an 
organic solvent such as ethyl acetate and the like, the 
extract is concentrated and the obtained crude product is 
purified by silica gel chromatography, recrystallization and 
the like. 

The pyridine derivative (I) , which is the starting 
material, can be easily produced by, for example, a method 
comprising reacting industrially easily available 2- 
chloropyridine with sodium methoxide [Journal of the American 
Chemical Society, 46, 1466(1924)] and the like. In addition, 
2-sulfonylpyridine derivative (IV) can be easily produced by, 
for example, a method comprising reacting a, p-unsaturated 
carbonyl compounds with sulfonyl cyanides ( JP-A-11-269147) . 

Examples 

The present invention is explained in detail by 
referring to Examples, which are not to be construed as 
limitative. 
Example 1 

Synthesis of 5-bromo-2-methoxypyridine 

Ethyl acetate (325 kg) , sodium acetate (58 kg, 707 mol) 
and 2-methoxypyridine (68.7 kg, 630 mol) were mixed in a 
reactor vessel (inner volume 1000 L) . To this solution was 
added dropwise bromine (122.3 kg, 765 mol) over 6.5 hr while 
keeping the inside temperature from exceeding 10°C. After the 
dropwise addition, the inside temperature was raised to 20°C 
and the mixture was stirred for 5 hr. The ratio of reaction 
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progress at this time point was 73%. Thereafter, the inside 

temperature was raised to 50°C and the reaction was continued 
more for 5 hr. The ratio of reaction progress at this time 
point was 98%. The reaction mixture was cooled and water (70 
kg) was added to the reaction mixture. While keeping the 
inside temperature from exceeding 5°C, the solution obtained by 
dissolving sodium hydroxide (46.1 kg) and sodium sulfite (17 
kg) in water (200 kg) was added dropwise. The reaction mixture 
was stood still to allow partitioning. After confirming that 
the pH of the aqueous layer was not less than 8 and peroxide 
was absent, the organic layer was separated. The aqueous layer 
was extracted with ethyl acetate (40 kg) , and the extract and 
the above-mentioned organic layers were combined. The mixture 
was concentrated under reduced pressure to give crude 5-bromo- 
2-methoxypyridine (gross: 121.8 kg, net: 110.7 kg, yield 93%). 
The crude product was purified by distillation under reduced 
pressure to give 5-bromo-2-methoxypyridine (101.8 kg, yield 
86%) having the following analytical data at a purity of not 
less than 99%. 

1 H-NMR spectrum (CDC1 3 ) 5: 3.90(s,3H), 6 . 65 (d, 1H, J=8 . 8Hz) , 
7.62 (dd,lH, J=2.4Hz,8. 8Hz) , 8.20 (d, 1H, J=2 . 4Hz) 
Example 2 

Synthesis of 6-methoxy-3 , 2 ' -bipyridine 

Tetrahydrofuran (230 kg) was charged in a reactor vessel 
(inner volume 1000 L) and cooled to -76°C, after which a 
solution (15.2 wt%, 118 kg, 278 mol) of n-butyllithium in 
hexane was added therein. To this solution was added dropwise 
a solution obtained by dissolving 5-bromo-2-methoxypyridine 
(47.0 kg, 250 mol) in tetrahydrofuran (71 kg) over 3.5 hr at 
an inside temperature of -71°C to -75°C. After the completion 
of the dropwise addition, the mixture was stirred for 1 hr and 
a sample was taken to confirm the disappearance of 5-bromo-2- 
methoxypyridine. To the obtained reaction mixture was added 
dropwise a solution obtained by dissolving 2- 



benzenesulfonylpyridine (45.7 kg, 209 mol) in tetrahydrofuran 

(133 kg) at a temperature range of -71°C to -75°C over 6.5 hr. 
After the completion of the dropwise addition, the mixture was 
stirred at -71°C for 3 hr and isopropanol (32 kg) was added to 
stop the reaction. 

The obtained reaction mixture was warmed to 0°C and the 
reaction mixture was transferred to an extraction vessel 
containing water (216 kg) while keeping the inside temperature 
of the extraction vessel from exceeding 20°C. After the 
completion of the transfer, the mixture was stirred for 30 
min f stood still and the organic layer was separated. The 
aqueous layer was extracted twice with ethyl acetate (82 kg + 
86 kg) and the extracts and the above-mentioned organic layer 
were combined and concentrated under reduced pressure to give 
a crude product (gross: 52.8 kg). The crude product was 
quantified and found to contain 36.8 kg (yield 95%, based on 
2-benzenesulf onylpyridine) of 6-methoxy-3 , 2 '-bipyridine having 
the following analytical data. 

! H-NMR spectrum (CDC1 3 )6: 4.00(s,3H), 6 . 85 (d, 1H, J=8 . 9Hz) , 7.20- 
7.24(m,lH), 7.66 (d,lH,J=7.9Hz) , 7 . 74 (dt , 1H, J=2 . 0Hz , 7 . 9Hz) , 
8.25 (dd,lH, J=2. 0Hz,8. 9Hz) , 8.66-8. 68 (m,lH) , 8. 74 (d, 1H, J=2 . 0Hz) 
Example 3 

Synthesis of 5- (2 ' -pyridyl) -2-pyridone 

Crude 6-methoxy-3 , 2 '-bipyridine (55.0 kg, net: 42.6 kg) 
obtained in Example 2, 35% hydrochloric acid (65 kg) and water 
(110 kg) were charged in a reactor vessel (inner volume 500 L) 
and the mixture was heated under reflux for 4 hr. The reaction 
mixture was cooled and the aqueous layer was washed with 

methyl-tert-butyl ether (116 kgx4) . A solution obtained by 
dissolving sodium hydroxide (35 kg) in water (102 kg) was 
added while maintaining the inside temperature at 25-35°C to 
adjust its pH to 12, and the aqueous layer was washed again 
with methyl-tert-butyl ether (116 kgx2) . 35% Hydrochloric acid 
(40 kg) was added while maintaining the inside temperature at 



25-40°C to adjust its pH to 7. This mixture was transferred to 
a reactor vessel (inner volume 100QL) , n-butanol (175 kg) was 
added and sodium chloride (70 kg) was further added. The 
organic layer was separated and the aqueous layer was 
5 extracted with n-butanol (175 kg) . The extract and the organic 
layer were combined and concentrated until n-butanol remaining 
in the reactor vessel became 69 kg. Ethyl acetate (84 kg) was 
added to the concentrate, and the mixture was dissolved by 
heating to 80°C and cooled to 0°C to allow recrystallization to 

10 give crude 5- (2 ' -pyridyl) -2-pyridone (32.1 kg, net: 29.1 kg). 
This was added to water (224 kg) , dissolved by heating to 60°C 
and cooled to 0°C. The obtained slurry was filtered, washed 
with water (45 kg) and dried to give 5- (2 ' -pyridyl) -2-pyridone 
(23.56 kg, yield 60%) . 

15 1 H-NMR spectrum (CDC1 3 ) 8: 6 . 72 (d, 1H, J=9 . 9Hz) , 

7.19 (dd,lH,J=4. 9Hz, 6.9Hz) , 7 . 51 (d, 1H, J=7 . 9Hz) , 7.70- 
7.76(m,lH), 8.15-8.23 (m,2H) , 8 . 62 (d, 1H, J=4 . 0Hz) , 13.30(brs, 
1H) 

Industrial Applicability 

20 According to the present invention, 5- (2 9 -pyridyl) -2- 

pyridone derivative (VI) can be advantageously produced 
industrially. 



This application is based on application No. 2002-214098 
filed in Japan, the contents of which are incorporated 
hereinto by reference. 
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